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Since p is within (0, 1), both α l (p) and β l (p) are positive. 
Proof:
Lc(p,θ) in equation (7) is continuous and differentiable. Since 0 < p i < 1, the value of p i that maximizes Lc(p,θ), if it exists, must satisfy the first-order condition . 
where (⋅) k is the Pochhammer symbol specified as (x) 0 = 1; (x) n = x(x + 1)(x + 2)…(x + n-1).
Since , when α > 0 and β > 0.
( ) 
Formula for AIC
The value of AIC criteria is computed as ( )
where N denotes the number of data instances and t denotes the number of parameters, which is
according to equations (1) and (2).
Output: estimated optimal parameter θ*.
1.
Compute balance belief c 1 , c 2 , …, c H for each betting game according to (9), using a root finding algorithm. 2.
Initialize a simplex SX which consists of J + 1 sets of parameters θ j in the parameter space Θ, where J is the dimension of the parameter space. 3.
While: 4.
For each θ j : 5.
Solve p iA from each betting according to (10) using a root finding algorithm. 6.
Compute the Lc( j ) according to (12). With the estimated belief distribution function, we can calculate the percentage of people who consider the event may happen if there are no odds (or equal odds on both sides) in the prediction market, as illustrated in Figure A2 . In all three datasets, the bettors' beliefs are more extreme than the actual event probability. If the event probability is less than 0.5, the final bet ratio will be lower than the event probability. If the event probability is higher than 0.5, the final bet ratio is higher than event probability. 
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